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MECH 221 



Duration: 1 hour. 



Materials admitted: Pencil, eraser, straightedge, Mech 2 Approved 
Calculator, 1 8V2XI 1 inch handwritten sheet (both sides). 

There are 4 Short Answer Questions and 1 full problem on this Quiz. All 
questions must be answered. 

Provide all work and solutions on this quiz. Scrap paper is available for 
your use, but will not be collected or marked. 

PLEASE WRITE YOUR NAME ON THE TOP OF ALL QUIZ PAGES 
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Question 


Mark 
Received 


Maximum 
Mark 


SA 1 




5 


SA2 




5 


SA3 




5 


SA4 




5 


Prob 1 




25 
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SA 1. 

Which of the following expressions most accurately describes the 
truncation error {T.E.), in the central difference approximation to the V 
derivative: 



(a) T.E. = 0{l), 
(d) T.E.=:0(dx'), 



4f ^ A+i - fk-i 
dx 2dx 

(b) T.E. = 0{dx), 
(e) T.E. = o(dx'), 



+ T.E. 




SA2. 



1 

The following are 2 approximations to / = \f{x)dx , that have been made 



using the trapezoid rule with different step sizes h. 



Step size h 


Approximation to I 


0.1 


1.223 


0.05 


1.226 



Using Richardson extrapolation, which of the following would be a more 
accurate approximation to I than either of the above? 



(a) / - 1.2256, [h] 1 = 1 .2274, (c) 7 - i .2264, 

[d)I==1.227j [e] I = 1.2281, 



t: - LW ^ A ^^ 



1= 1^^^^ 4 ac^-o 






-> A 
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SA3. 

Using a ruler, draw in the location of the instantaneous center of zero 
velocity of bar BC and label this point. 



y A 




0.5 m 



^^^^ 
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SA4. 



In the figure shown below, bar AB is rotating at a>^ = -1 rad/s k. Both 
bars are 1 metre long 

Using a ruler, in the space provided draw and label a scaled vector 
diagram showing, v^, v^^^ and v^. Use a scale of 10 squares (5 cm) to 1 
m/s^. Show the angles the vectors make with horizontal. 
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Prob 1 

You measure the velocity, v(t), of the new Toycedes SUV using a radar 
gun, at successive times t = t^, as it comes to rest: 



t= t^ (sees) 





2 


4 


6 


8 


u =i;^(m/s) 


72 


36 


18 


9 






(a) Use the trapezoid rule to approximate the length L, traveled by the 
SUV- — . ^ Jbt ^Pr ^ 

(5 marks) « b^=o 



(b) Use the forward difference scheme to estimate the acceleration at 
each time t = t^. Therefore give an upper bound for the maximum 
absolute acceleration during this time period. 



(6 marks) 




•^ -at 




- 


-l&crl/s" 


ex, = ^2.-U 


^ 


-^^(s'^ 


1 






7- 


s: 


_ 4.S n/s^ 


(X, ^ (P-^ 


5Z 


_ ;^.^rt(s^ 


n^ 








"^ 
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(c) Unfortunately, both you and the radar gun make errors. Instead of 
taking your measurements at times t = 4, they were taken at times 
t = t^+S^. Even if t = t^, the radar gun would measure v^+s^, instead 
of measuring exactly v^. Write down an expression for the error: 
I ^^U " ^radar I ' whcrc v^^^ IS thc mcasurement recorded by the radar 

gun at t = t^. Your expression should involve S^, f^.. 

Suppose that \S^\< S , and | £; | < e. Use a Taylor series with V^ order 
remainder to give an upper bound for the measurement error at 
each t=t,. / C ^ 

(7 marks) ''«<*«' ^ V R. *^ / ^k 

(d) Given that the trapezoid rule is a second order method, find an 
expression for the total error made in approximating L, i.e. include 
estimates for the truncation error and the experimental error. 

(7 marks) . -^f^o^c^^r^OjJ 

'euod -' X -Xi.i-*' ' = p -X(.. ^ ^ A hM 
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